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THREE SCHEMES >r CONVEYING INTELLIGENCE 
to GREAT DISTANCES by SIGNALS, By JOHN 
COOKE, Efq; M. R. L J. 



X H E great expedition with which the French Telegraph Read Dec. 



tranfmits difpatchcs has excited a confiderable degree of public 
attention ; its ufe in war is manifeft, and 'tis probable that it 
may be applied to commercial purpofes with equal fuccefs. 
While the knowledge of this invention remains confined to any 
nation it muft be attended with advantages inconfiftent with 
the interefts of other countries, and therefore an attempt to dif- 
Gover the principles of it, or to fupply new methods of efFedling 
the fame end, is capable of confequences beyond the mere gra- 
tification of curiofity. 

The firft ftep neceflary in the following plans is to exprefs 
words by the fmalleft pofliblc number of characters ; for this 
purpofe let the correfpondents be furnifhed with fimilar alpha- 
betical 
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betical vocabularies of our language, omitting fynonymous terms, 
and fuch as are not abfolutely necefTary ; they fhould contain 
the proper names of men that generally occur, the names of 
contiguous and important places, and an appendix of fuch 
phrafes and fentences as the correfpondents may expedl to have 
occafion for ; to the words of thefe vocabularies are to be an- 
nexed in marginal columns the fingle letters, and the different 
combinations which arife by joining any two, or any three 
letters of the alphabet together, fo that every word and fentence 
in the vocabulary may have a fign to reprefeut it, confifting of 
one, two or three letters at the mofl ; the variety of combinations 
thus produced by twenty -four letters (each combination con- 
iifting of two or three letters only) far exceeds the number of 
ufeful words, and affords figns fufEcient for a very copious ad- 
dition of fentences. 

When intelligence is to be conveyed, the lift of fentences 
annexed to the vocabulary fhould be examined for one adapted 
to the occafion, and if any of them apply, the fymbolical letters 
annexed thereto will denote it ; but if there be no fuch fentence 
in the colledion, the matter is to be put into the feweft words 
which perfpicuity will allow, and the fymbols which reprcfent 
thefe words are to be fubftituted for thenm ; thus the fentence 
may be expreffed by a fet of letters which feldom amount to 
half the number neceffary to fpell the words of it. When 

proper 
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proper names occur which are not found in tlie vocabulary, or 
which cannot be formed out of any words in it, they mufl be 
exprefTed by their conftituent letters, and admit of no abridge- 
ment, if fecrecy be required^ any preconcerted alteration of the 
arrangement of the words in the vocabulary will render the iigns 
unintelligible to all except thefe who may be in poircflion of 
the key. 

After a fentence fhall be reduced into fymbols or figns, the 
next confideration is to convey them expeditioufly to a great 
diftance by a fimple and certain method. Light fecms to be the 
moft proper inftrument for this purpofe, and may be applied in 
the following manner : 

Let the fpace through which the intelligence is to be tranf- 
mittcd be divided into ftations, and at each of them let three 
lights be placed at confiderable diftances from each other, fo as 
to be diftinguifhable from the two next pods or ftations : let there 
be a method provided of obfcuring any of them at pleafure. 

At each ftation there is to be a pcrfon appointed to look out 
for fignals at a certain hour ; the fignal requiring attention may 
be the exhibition of the three lights, and the fame may be alfo 
the fignal of readineft to receive the communication : thefe three 
lights are intended to reprefcnt the three places of the fymbolical 

letters 
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letters of the vocabulary, and their obfcurations denote the 
letters which occupy thefe places ; thus one obfcuration fignifies 
y/, two i?, three C, &c. 

Suppose it were reqiilred to communicate the word " vicflory/' 
the three lights are to be exhibited from the firft ftation ; and 
wdien the fame appearance is feen from the next ftation, the vo- 
cabuhiry is to be fearched for the iign of that word, which we 
will fuppofe to be KB J ; then the firft light is to be obfcured 
ten times, the fecond light twice, the third once, and then all 
may be concealed together to fliow that the word is complete. 
Thefe fignals fliould be obferved by two perfons at leaft from 
the next ftation, and if the refult of their obfervations fhould 
vary and occafion doubt, the fecond ftation may exhibit two 
lights only, which fignal requires a repetition of the laft word ; 
but if there be no difagrecment among the obfervers, the fecond 
ftation proceeds to tranfmit the fiime fignals which it received 
to the third ftation ; and in the fame manner they are commu- 
nicated through all the intermediate pofts, until they arrive at 
the end of the line, where the obferver examines the figns or 
fymbols in his vocabulary for the letters K B J^ (which may be 
eafily found if arranged in alphabetical order) and there finds 
the word '^ vidlory" annexed to it. AVhen the communications 
are to be forwarded by day, flags or any other objed: vifible by 
day may be ufed, and their elevations and depreflions may be 

fubftituted 
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fubftituted for the exhibitions and occultations of the lights ; 
even a fingle light or flag may be made to anfwer the purpofc, 
if any contrivance be annexed to fignify to the obfervcr when 
the occultations which denote a. letter are ended, and alfo when 
a word is finilhed. 

Another method of transferring rfiefe fignals is by altering 
the fituations of thefc lights or flags, the plan of which will be 
better undcrftood by a diagram than by any general defcription. 

The point F. fig. i. reprefents the place from which the in- 
telligence is to be fent, and the point G that to which it is to 
be conveyed. In the horizontal line ^ B, 24. points are afTumed 
at equal intervals to reprefent the letters of the alphabet, and 
marked as in the figure. When it is intended to fignify a fen- 
tence or a word, lights by night, or flags by day, are to be fet 
up in the points of the line which reprefent the fymbolical 
letters that denote it, and the true pofition of thefe lights or 
flags may be thus afccrtained at the point G. Let there be a 
pole erected at a convenient diftance from G in the line G Fy as at 
Q and a line DE parallel to -^5 be graduated as A B^ and 
marked as in. the figure with the 24 letters, the obferver at G 
moves his eye along the line D E until the edge of the pole C 
is feen in the fame line with the light exhibited in the line AB 
and the pofition of his eye in the line D E marks the letter 
Vol, VL L fignlfied 



[ 8. ] 

fignified by the fignal ia the line JB : and thus by three lights 
by night, or thrae flags fey day, may the fymholical charadters 
of a word or fentence be communicated. However it muft be 
obfcrved, that though the letters he thus reprefented, dieir places 
as they are written in the fymbol do not appear, tjierefore it 
will be neceffary that aifter the fignals fhall have been fuflSiciently 
obferved, they fhould be removed in the order in which they 
are to be written, fo that the fignal which reprefents the letter 
at the left hand in the fymbol fhould be firft removed, that of 
the middle letter is next to be removed, and the fignal of the 
right hand letter is to 1^ removediaft : or their order may be 
denoted by the Ihape or colour of the flags or lights. Since the 
triangles AB C^ CD E are fimilar, the fides AC: AB \\ EC\ 
ED. whence it follows, that if the diftance AC be ten miles^ 
the line AB 240 yards, and the diftance jE C a quarter of a 
mile, that the line D E will be fix yards, and the graduations on 
it nine inches afunder, a fpace fufficient to prevent confufion or 
miftake in afcertaining the place of the fignals fixed in the line 
A B^ or if at the point where the obferver is placed, a telefcope 
be fixed, with a micrometer annexed, it will be poiEble to afcer- 
tain the places of the fignals with a great degree of nicety, and 
two lights in that cafe will be fufficient to defignate a word or 
fentence. 

In order to effect this an alteration muft be made in the vo- 
cabulary, by changing the fymbols of the words, from letters 

to 
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to numbers, beginning with unity and proceeding in regular 
order to the extent required, which 'tis fuppofed will not exceed 
ten thoufand. llien if the line in which the fignals are to be 
placed be 255 yards 7 inches long, it may by divided into one 
hundred parts of 7 feet 8 inches each, the extremities of which 
parts fliould be numbered, and if there be two lights or two 
flags diftinguilhable by their fhape, or by their colour, or by both, 
one may reprefent units, and the other hundreds, by which any 
number vinder ten thoufand, and of courfe any word or fentencc 
in the vocabulary can be expreffed : for inftance^ if the number 
of the word to be communicated be 5796, the flag or light 
which reprefents hundreds is to be placed in the graduation of 
the line of fignals marked 57, which fignifics fifty-feven hundred, 
and the fignal which reprefents units is to be placed in the gra- 
duation marked 96, which denotes the number ninety-lix, the 
fum of which is the fymbolical number propofed. 

In order to obferve thefe fignals and their places, Mr. Cavallo's 
inftrument (defcribed in the Philofophical Tranfadions of the 
year 1791) feems to be well adapted; it is a micrometer of a 
very fimple kind, applied to a three feet achromatictclefcope, 
which magnifies about eighty- four times, and with which he 
could meafure an angle of 7 feconds accurately ; the fcale of 
it may be fo marked that the numbers reprefcnted by the figraals 
may be feen at the time of obfcrvation without calculation or 
moving any of its parts. 

L 2 Mr. 
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Mr. Gavallo fliows in the fame paper that an angle of one 
n:nnutc includes a chord of fix feet at 20626 feet diftance ; 
whenee it follows from the nature of fimilar triangles, that at 
the diftance of 52800 feet or ten miles^ the chord of the fame 
angle win be 15-^ feet nearly, and 7 feet 8 inches, the length 
oi the divifions of the fignal line, will be feen under an angle 
of half a minute nearly, at ten mUes diftance, which may be : 
taken with great certainty, fince the inftrument is capable of 
meafuring a fourth part of this angle ; another caufe which muft 
contribute materially to the exactitude of the obfervation is^ 
that both the telefcope and micrometer are to remain perma*- 
riently fixed, as well in their diredlion as in the relative pofition 
of all their parts, and if the fcale of the micrometer be gradua- 
ted by the fignals of the next ftation, nothing but fome difturb- 
aace of the machinery can oceafion error^ fince the fame im^ 
moveable mark on the fcale is always referred to the fame inx-*- 
moveable objedl. 

It is evident, from the precfeding method, that any fort of 
fignals capable of communicating all the numbers under t^n 
thoufand will enable the correfpondents to denote words and 
fcntences thereby, and it feems poffible to accomplifh this by an 
inftrument fomething like what we conceive the telegraph to be, 
?j6 reprefented in the drawing, fig. 2. It is an upright pole with 
two immoveable tranfverfe arms, CD and E Fj at the extre- 
mities 
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rattles of wKUh aFC placed haad$ capable of being moved round; 
051 their extremities by pullies and ropes ; each of thefe hands 
1$ capable of tea different pofitions^ which are fufEciently dif- 
tinguifliable from each other, as may be feen in fig. 3, and 
which may reprefent the ten cyphers, ^nd if we fuppofe the hand- 
at £ to reprefent units, that at C to reprefent tens, that at D ta 
reprefent hundreds^ and that^at -F thoufands, it is plain that the. 
number of any word under ten thoufand may be denoted, by a, 
finglc arrangement of the parts of the inftrument, and that 
thefe may be obferved at a great diftance by a telefcope : for in- 
ftance, if it, were rjsquired to reprefent the number. 270.1, the 
hand at F is to be put into the fecond pofition, that at D into the 
feventh, C into the tenth, and E into the firft pofition. If it, 
were neceffary to reprefent a word, the number of which was 26, 
the hands at F and at D are to be put into the tenth pofition, to 
fignify no thoufands no hundreds, that- at C into the fecond, and 
that at E into the fixth pofition. In order to work this inflru- 
ment, there may be a pulley afiixed to the end of each hand,^ and 
a rope, the ends of which are to be joined together, is to pafs 
over it, and alfo to pafs over another pulley of equal diameter at 
the bottom, fo that the hand may be moved by moving the 
pulley below ; let the lower pulley be furnifhed with an index, 
and let the numbers, which it may be required to reprefent by the 
hand above, be written on a fixed circle round the lower pulley 
fo that the index may be turned to any of them, and faftened 

thcrje ; 
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there; then the hand may be brought into the pofition re* 
quired, by placing the index below on the number to be re- 
prefented ; and thus any perfon, though not acquainted with 
the fignals, can work the machine without danger of error, and 
fignify the numbers with almoft as much difpatch as they 
couid be written. The form of one of thefe pullies with the 
ropes for working the hand is feen in the drawing at ^, and 
the three remaining hands are under flood to be furnifhed with 
fimilar machinery* 

It may be ufeful to obferve that it is not neceflary that the 
correfpondents fliould underftand any common language, for if 
they be furniflied with vocabularies in their own reipecflive 
tongues, and if the fame fymbols be referred in each to a word 
of equal import, every correlpondent will underftand it through 
the medium of his own tongue, and the fymbols will anfwer 
the purpofc of an univerfal language for thefe, and alfo for other 
communications. 



